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A Numerical Analysis of the Neumann-Kelvin Problem

on Steady Wave Generation

——(1st. Report) Some Numerical Discussions
for a Two-Dimensional Submerged Circular Cylinder—

Tsutomu Hori

In this paper, a method of numerical analysis of the so-called Neumann-Kelvin problem for
a ship’s steady run trailing Kelvin’s waves is discussed numerically.

Some numerical results on the resistance and lift forces caused by wave generation are
presented for a two dimensional submerged circular cylinder. Numerical calculations confirm
that both the value of the wave-making resistance evaluated by a momentum theorem based upon
the amplitude of trailing free waves and by the pressure integral around the body surface
converge to the same value with good accuracy as the number of divided elements increases.
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Fig. 1 Coordinate system and definitions of some basic quantities
in two dimensional Neumann-Kelvin problem.
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Real and Imaginary Parts of Exponential Integral on z=0 calculated by

both Taylor’s series and asymptotic expansion
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0, z=-1.
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